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PROYISIOITAL SPECIFICATIOK' 
Improvements relating to the Manufacture of Constructional Work 
and the Production of Templates or like Marking-'ofi Devices 



We, Eedpath, Beowk & Company, 
Limited, of 2, St. Andrew Square, Edin- 
burgh, 2, Scotland, a Britisli Corporation, 
and "William Crawpoed, of tlie said Com- 
5 pany's address, British. Subject, do hereby 
declare the nature of this invention to he 
as follows: — 

This invention has reference to an im- 
proved method of manufacturing con- 
10 structional work or templates or like 
devices for marln'ng-off or setting-out the 
work for structural or general engineering 
purposes or for any other purpose where 
it is customary to mark-out the work from 
15 a reduced-scale drawing. 

It may be explained that, in engineer- 
ittg establishments, it is customary to first 
prepare a detailed drawing of the work 
either to a fedxiced scale or fully dimen- 
20 sioned, and this drawing is delivered to 
the teniplate or pattern workshop where 
a working drawing is made from the 
reduced-scale or dimensioned drawing, 
the working drawing being sometime& 
25 marked out on the floor or on the platform 
of the workshop or being marked out on 
a sheet or board, so that a templ^e or 
pattern can be produced, which is then 
used for marking-oS or setting-out the 
30 final work. 

It is an object of the- present invention 
to simplify and reduce the labour involved 
incidental or preparatory to marking-off 
or setting-out the final work, and although 
35 ye have specifically mentioned engineer- 
ing establishjnents in the foregoing para- 
graph, it will be understood that there 
are various kinds of workshops in which 
similar methods are employed in setting- 
40 out or marking-off the work, and our in- 
vention facilitates the preparatory opera- 
tions for the marking-off or setting-out of 
work in any -establishment in which 
methods similar to that above described 
45 have i^reviously been employed. 

It is also explained that, in structural 
engineering works, it is usual to mark-out 
girders and beams or other large struc- 
tural elements of metal, wood or other 
50 material from a full-size drawing made 
on the floor or platform of the workshop 
or from a full-size template or pattern, 
[Pnce 1/.] 



and the present invention is of particular 
utility in the markin^-out of such struc- 
tural elements in a simplified and less 55 
laborious manner. 

Although the invention, as will hereia- 
after be described, primarily contem- 
plates the production of a full-size - 
representation on the work itself, so that 60 
the work can be directly markednjfE or 
set-out, the iavention may also be utilized 
for the rapid and accurate production of 
templates, patterns or like marMng-off 
deT^ices 'either full-size or to any other 65 
desired scale for use in setting-out or 
marking-off the final work. 

According to the present invention the 
manner of maaufacturing constructional 
work from an original reduced-scale 70 
detailed drawing comprises the steps of 
first optically projecting a full-size repre- 
sentation of the original (or a part thereof 
or a transparency made therefrom) 
directly upon tKe work itself, thereupon 76 
marking-off or setting-out the details of 
the representation on the surface of the 
work in a more or less permanently visible 
manner, and thereafter subjecting the 
work to the ordinary machining processes 80 
accordrag to the details marked-off or 
set-out on the surface of iie work. 

Alternatively, the constructional work 
is manufactured in known manner with 
the aid of a template, pattern or like 85 
marking-o£E device made from an original 
reduced-scale detailed drawing and pro- 
duced according to the iavention by first 
optically projectiog- a full-size represen- 
tation of the original drawing (or a part 90 
thereof or a transparency made there- 
from) directly upon a template sheet of 
paper, cardboard, wood, metal or other 
material,, thereupon marking-o£^ or 
setting-out the details of the representa- 95 
tion on the surface of the template sheet 
iu a substantially permanently visible 
manner, and thereafter cutting, shaping, 
boring, punching or otherwise machining 
the template sheet according to the details 100 
marked-off or set-out on the surface 
thereof. 

The optical representation may be pro* 
jeeted on to a template sheet laid upon 
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workshop or being marked out on a slieet 
or board, so tbat a template or pattern can 
1)6 produced, Tirkich is then used for 
marking-of- or setting-ont the final v^ovk, 

5. It is an object of the present inrention 
to simplify and reduce the labour involved 
incidental or preparatory to marking-off 
or setting-out the final work, and althoug-h 
we have specifically mentioned engineer- 

10 ing establishments in the foxegoing para- 
graph, it will be understood that there ar6 
various kinds of "workshops in which 
similar methods are employed in setting- 
out or marking-off the Trork, and our 

15 invention facilitates the preparatory 
operations for the marking-of or setting- 
out of work in any establishment in which 
methods similar to that above described 
have previously been employed. 

20 It is also explained that, in structural 
engineering works, it is usual to mark out 
girders and beams or other large struc- 
tural elements of metal, wood or other 
material from a full-size drawing made 

•25 on the floor or platform of the workshop 
or from a full-size template or pattern, 
and the present invention is of particular 
utility in the marking^-out of such stmc- 
tural elements in a simplified and less 

30 laborious manner. 

• Although the invention, as will herein, 
after be described, primarily contemplates 
the production of a full-size representa- 
tion on the work itself, so that the work 

35 can be directly marked-off or set-out, the 
invention may also be utilized for the 
i-apid and accurate production of tem- 
plates, patterns or lilce marking-off devices 
either full-size or to any other desired 

40 scale for use in setting-out or marking-oiff 
the final work. 

It has previously been proposed to draw 
the oxitlines of aircraft in full scale on a 
floor, the outlines being copied off, also 

46 to frill size, on to aluminium sheets which 
are then photographed on to sensitized 
glass plates, employing a huge camera so 
large that two rooms have to be used to ac- 
commodate it. After the glass plates have 

50 been developed in gigantic tanks and 
fixed, each negative feo produced is re- 
placed in the camera which is now used 
with a projection lamp as a projector for 
projecting an image to any required size 
60 on to a sensitized metal plate. Thus copies 
can be made and distributed to as many 
departments as are concerned in making 
any given part. 
As will be hereinafter manifest, our 
60 process is distinguished therefrom in that 
it does not start with the making of a full 
scale drawing on the workshop floor, fJiii; 
labour being eliminated. 
A method has also been proposed to 

65 provide working guides for the making 



of tools," fixtures and parts in which en- 
gineering dra^vittgs are photographed full 
size or to any desired size on to sensitized 
glass plates, which after being developed 
and fixed are replaced in the camera and 70 
the original full size drawing replaced by 
a sheet of sensitized material such as 
l^aper, fabric, wood or metal, thus making 
possible the transfer of dra^dngs to metal 
or other sheets for cutting, drilling and 75 
pressing. The shape of parts can thus be 
reproduced on the material of which the 
parts are to be subsequently constructed 
by cutting, machining or other processes. 

In making templates cut from com- SO 
posite sheet material it has been pro- 
posed to aj)ply sensitized printing paper 
to one side of a metal foil and a paper 
bacldng to the reverse side, the printing 
paper being such as that used in the pro- 86 
duction of worldng drawings, for example, 
blue prints, on which a photographic 
print can be directlj- made from a draw- * 
ing on tracing cloth or other material 
from which a photographic print such as go 
a blue print can be made. There was no 
suggestion, however, of producing by 
optical projection an image of a reduced 
scale dra^ving on the semitized side of 
the composite sheet. * 95 

In mailing dies, punches and like tools 
for the mass-manufacture of stamped-out 
articles, it has also been proposed to first 
make a lay-out or development drawing' of 
the article to natural size, e.g. on tracing 100 
paper, then to print it on the sensitized 
side of a piece of metal by any suitable 
method of printing, e.g. by a direct con- 
tact printing process, whereupon ^e metal 
IS processed or machiaed and formed or 106 
bent to produce a sample article of the 
desired iinal shape. After the sample is 
found to be correct, the same tracing is 
used and printed on a block or blocks of 
material from which the punches, dies, or no 
like tools are made in substantially the 
sanie manner as the sample article. Alter- 
natively, the print on the block of metal 
may be a natural size print made from a 
photograpliically. enlarged or reduced copy 115 
of an original reduced or enlarged scale 
drawing. A series of tools can be made 
from a single layout on tracing paper, 
this layout being reproduced by photo- 
^rraphic methods to produce reproductions ioq 
^Yhlch are then printed on the sensitized 
side of the blocks of metal from which the 
series of tools is to be made. 

The manner of manufacturing construc- 
tional parts, or templates, pattern sheets 105 
or like devices for marking-off or setting- 
out constructional work accordiug to the 
present invention comprises projecting an 
enlarged optical image of a reduced-scale 
original detailed drawing of the construe- 130 
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not desired to reproduce in the representa- 
txon or to enable the projection apparatus 
to be used witk orisrinal pictui'es of 
clmerent sizes. 
5 The representation may be produced in 
a plane parallel to the original picture 
or in a pjane at rig-ht angles thereto or 
inclined to the plane of the orig-inal pic- 
in . fi,^^. ^ projection apparatus accordin«v 
lU fco tlie type of projection apparatus em- 
ployed and depending upon the position 
of tlie optical axis of the apparatus rela^ 
tively to tlie surface upon which tOie 
I'spj'esentation is to be projected. 
15 The manner of manufactui-e according 
to the invention efEects a substantial sav^ 
■ mg in the tune and labour involved in 
maa-king-ofE or setting-out the work as 
compared With the conveational methods 
20. at present employed. 

Haviug aow particularly described and " 
ascertained the natm-e of our said inven- 
lion, and in what manner the same is to 
be performed, we declare that what we 
25 claim is: — 

1. The method of manufacturing con- 
structional parts, or templates, pattern 
sHeets or lite devices for marking- off or 
setting-out constructional work, which 
30 comprises projecting an enlarged optical 
amage of a reduced-scale original detailed 
drawing of the constructional parts or 

frn,^^^^?^!'^''^^,^^^*^^ ^P°^ material 
±rom whicli the said constructional parts 
36 or templates or pattern sheets or like 
devices are to be made, the said ima-e 
beiM a full-size representation upon the 
said material of the said drawing (or of a 
part thereof), thereupon markinffK>ff 
40 settmg-out or copying details of the said 
image upon the said material in a manner 
to produce an enduring: or lasting repre- 
sentation of the said drawing upon the 
said material, and thereafter machinim? 
45 the said material (by drillinff, cutl^ 
shapmg, bonnff, punching tnd oSir 
Jmowa processes) according to the details 
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of the said enduring or lasting representa- 
tion. 

2, The modi£cation of the method 60 
claimed m claim 1 wherein, instead of 
projecting directly upon the material an 
linage of the reduced-scale drawing, thei^e 

is projected upon the said material the 
image of a transparency produced by 55 
dii'ect photography from the reduced-scale 
origmal detailed drawing'. 

3. The manufactui-e of consti-uctional 
parts, or templates, pattern sheets or like 
de^-ices by the method claimed in claim 1 60 
or 2 wherein the material is laid upon a 
floor surface and the image is projected 
doTv-nwards upon the said material. 

4 The manufacture of constructionar 
parts, or templates, pattern sheets or like 65 
devices by the method claimed in any of 
tile preceding claims, using a material 
iiavmg a light-sensitized surface upon ' 

! J T:^ optical image is directly pro- 
1 • 1 ^ surface being 

subseouentlv 70 
treated in known manner to develop the 
image on the said material and to produce 
tHe endui-mg or lasting representation 
according to the details of which ike 
material is thereafter machined as set 75 
lortn in claim 1, 

5. The modification in the method 
c aimed in any of the preceding 
cWs of the manufacture of templates! 
pattern sheets or like devices for markino^I 80 
ott or settmg-out constructional work 
projecting an optical 
image of the reduced-scale original de- 
tailed drawing or part thereof or trans- 
parency therefrom to fuU scale, it is 86 
projected to any desired scale directly 
upon tbe material from which the tenT- 
plates, pattern sheets or the like are to hS 
made. 

Dated this 1st day of August, 1941 

in ^^^^^^^ ^^"^^^^ ^ffents, 

^o^^^ Edinbi^rgh, 3, and 

41, bt. Ymcent Place, Glasgow, C.l. 



Office, fay ihe Oomier Press.—] 
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